Introduction
Bisphosphonate and denosumab have been shown to reduce the occurrence of osteoporotic fractures. However, there are increasing reports of atypical femoral fractures occurring in patients exposed to these medications. Atypical femoral fractures occur in the subtrochanteric or diaphyseal region with a specific radiological appearance. 1 Mainstay of treatment for atypical femoral fractures involves internal fixation with cephalomedullary nails. 2 Compression plate fixation has been advocated in revision cases. 2 High complication rates with non-union have been reported in the treatment of these fractures, 3 resulting in implant failure. Hip osteoarthritis can be present in patients suffering from atypical femoral fracture and further complicates the treatment.
We report a case of atypical femoral fracture in a patient with pre-existing hip osteoarthritis treated with total hip replacement. The patient was informed that data concerning her case would be submitted for publication.
Case Report
A 72-year-old woman sustained a left subtrochanteric fracture after she fell on level ground. She was diagnosed with osteoporosis and started on a weekly dose of 70 mg alendronate 4 years before this accident. Past medical history included cataract surgery. She also had bilateral hip osteoarthritis due to hip dysplasia, pending bilateral total hip replacement. Radiography showed left transverse subtrochanteric fracture with beaking of the cortex and no comminution (AO/OTA classification 32-A1; Figure 1 ). The acetabulum was dysplastic with superolateral uncontained defect (AAOS Type 3 acetabular bone loss). Radiography of the rest of the femur did not show other lesions. Radiography of the contralateral femur showed hip dysplasia with no evidence of stress fracture.
She underwent left total hip replacement 9 days after sustaining the fracture. The patient was placed in the lateral position. A posterior approach was used. U-capsulotomy was performed to dislocate the femoral head. The acetabulum was prepared. The acetabular defect was reconstructed with impaction bone grafting. Ream mesh was applied and fixed with screws. A 50-mm acetabular cemented cup (Trident; Stryker Corp., Mahwah, NJ, USA) was inserted.
The femoral fracture was reduced and temporarily held with a 4.5-mm broad dynamic compression plate. The femoral head was excised and the femoral canal was reamed. A long extensively porous coated press fit femoral stem was used to bypass the fractured metaphyseal femur (SOLUTION SYSTEM femoral stem; DePuy Synthes, a Johnson & Johnson Company, Warsaw, Indiana). The articulation was metal on polyethylene. Cortical strut allograft was placed lateral to the femur across the fracture site and fixed with multiple cerclage wires. Postoperative radiography showed that the fracture was reduced in the neutral position with a well-aligned total hip prosthesis ( Figure 2 ). Toe-touch-down weight bearing was allowed for 12 weeks for protection of the impaction bone grafting, followed by full weight bearing walking. A hip spica brace was given in the initial postoperative period to prevent dislocation.
Serial radiographs demonstrated fracture healing and no migration of acetabular or femoral components. The fracture healed and the strut allograft was incorporated at 8 months postoperation ( Figure 3 ). The patient's right hip was replaced 9 months after the left total hip replacement.
The patient remained symptom free and was able to walk with a frame. Routine follow-up radiography at 4 years post-operation noted a horizontal radiolucent line across the anterior femoral cortex at the tip of the femoral stem on lateral radiography ( Figure 4 ). There was no pain or local tenderness. The patient was observed with serial follow-up. She developed anterior and lateral mechanical thigh pain 1 year later, which limited her walking. There was local tenderness corresponding to the site of the horizontal radiolucent line on the radiograph. Bone scanning showed mild increased uptake adjacent to distal femoral stem on delayed images ( Figure 5 ). The patient was treated with protected weight bearing. Her thigh pain gradually resolved after 1 month. She could walk with a frame for 45 minutes. Figure 6 shows the latest radiograph at 5 years 8 months post-operation, with a similar horizontal radiolucent line over the anterior femur. The patient was asymptomatic.
Discussion
The goal of treatment of any geriatric hip fracture is to allow early mobilization while limiting complications. 4 Consensus exists for hip arthroplasty in displaced femur neck fracture, but the indications in intertrochanteric and subtrochanteric fractures are controversial. A case series of hip arthroplasty for unstable intertrochanteric fractures and salvage of failed fixation of intertrochanteric fractures has been reported, but in subtrochanteric fracture this is rare. The advantage for hip arthroplasty is that it allows early weight bearing, as opposed to lengthy protected rehabilitation with internal fixation in unstable fracture patterns. 5e8 In patients with proximal femur fracture with pre-existing osteoarthritis of the hip, total hip replacement with cementless long-stem fixation offers a one-off solution to both problems and spares the patient from another operation. Moreover, with hip replacement, the range of movement of the hip will improve and this will decrease the stress on the fracture. By contrast, the disadvantages of such treatment include prolonged operation, increased chance of dislocation, and healing problems with the atypical femoral fracture. The alternative is fracture fixation alone at the first stage and total hip replacement after healing of the atypical femoral fracture.
Hip arthroplasty for subtrochanteric fracture is a technically challenging operation. The operation time and blood loss are expected to be higher than for internal fixation alone. In a series of trochanteric fractures, 9 the mean blood loss and operation time for arthroplasty were significantly higher than for fixation with a dynamic hip screw or proximal femoral nail (DePuy Synthes, a Johnson & Johnson Company, Warsaw, Indiana). Fracture complexity also affected the blood loss and operation time in the arthroplasty group, increasing from AO/OTA 31-A1 to 31-A3. The mortality depended only on the age and comorbidity but not on the treatment method.
Dislocation is one of the major complications in hip arthroplasty for proximal femoral fractures. 9e11 In a meta-analysis of randomized trials comparing total hip replacement versus hemiarthroplasty for displaced femur neck fracture, there is a higher risk of dislocation in patients undergoing total hip replacement (relative risk 1.99). 12 In some series, it has been shown that the rate of dislocation can be as high as 20%. 11 It is proposed that the high dislocation rate may be due to the increased risk of falling and poorer soft tissue in this group of patients. 11 They may also be less able to comply with the precautions of dislocation. Compared with the patients having arthroplasty for arthritis, these patients have better preoperative range of motion and move their hips more freely in the postoperative period, which jeopardizes soft tissue healing. Hemiarthroplasty has a lower dislocation rate than total hip replacement because of better femur head neck ratio. 13 In the present case, we performed total hip replacement instead of hemiarthroplasty due to the presence of acetabular dysplasia.
Atypical femoral fracture associated with history of bisphosphonate usage represents a special group of patients among those with subtrochanteric fractures. A much higher failure rate with intramedullary nailing up to 54%, with many requiring revision surgery, has been observed. 3 This contrasts with the reported high union rate of 98e99% in intramedullary nailing of femoral shaft fractures. 14, 15 Management of periprosthetic fracture after total hip replacement with revision using long cementless femoral stem has been reported to have a high success rate. 16e19 By contrast, the use of such a stem in the treatment of atypical femoral fracture has not been reported. It is not known whether the healing will be affected, resulting in failure, as with intramedullary nailing.
One of the advantages of using intramedullary nailing is its ability to splint the whole femur. Atypical femoral fracture occurs at the subtrochanteric as well as diaphyseal region. 1 In our patient, a new horizontal radiolucent line was noted at the distal fixation site for the femoral stem, which became symptomatic. In nonreplaced femur, the presence of pain symptom and the "dreaded black line" would warrant prophylactic fixation in view of the high risk of completion fracture. 20 For our patient, revision of the femoral stem to a longer implant bypassed the radiolucent line but could not splint the whole femur. Additional fixation with a lateral locking plate was another option. As the patient's pain symptom responded rapidly with conservative treatment, we decided for close clinical and radiological observation.
We reported a case of total hip replacement for atypical femoral fracture associated with bisphosphonate usage with coexisting hip dysplasia. This is the only case report that we could find in the literature to treat a subtrochanteric atypical femoral fracture with total hip replacement. Extensively porous coated press fit long femoral stem and reinforcement with strut allograft allow successful healing of the atypical fracture. We believe that total hip replacement can allow early mobilization and rehabilitation of the patient, decreasing the rate of non-union and implant failure, and avoid reoperation for treatment of osteoarthritis. A larger series will be required to evaluate the success of this treatment method.
